I. Introduction
In the infrared spectral region, heterodyne spectroscopy has been shown to be a useful technique for achieving resolving powers exceeding 10 6 (Peterson et al, 1974) . The ability to convert optical frequencies down into the radio frequency domain permits the spectral analysis to be performed electronically, and frees the spectrometer from mechanical constraints as a limit on achievable resolution. In this Letter, we wish to report the heterodyne detection of intense emission lines from the 950 cm -1 vibrational-rotational transitions of 12C1602 in the atmosphere of Venus. The observed intensities are much larger than those expected from a gas in LTE and indicate a nel-thermal excitation mechanism. The linewidths are typically only 1.4 x 10 -3 cm -1 and yet the features are well resolved, allowing the line center frequencies to be measured to an accuracy exceeding 3 x 10 -5 cm -1 (1 MHz).
The observed frequencies have been combined with a knowledge of the transition rest frequencies and the center of mass velocity of the planet to determine the line of sight wind velocities of selected areas on the planet. These Doppler velocities are of interest in measuring the magnitude of any systematic rotational motion of the atmosphere.
Apparently, some uncertainty still exists whether the 4-day (LOO m/sec) rotational period of ultraviolet cloud features on Venus represents a true motion of the atmosphere, or perhaps only the phase velocity of a wave phenomenon (Young, 1975) .
Although certain spectroscopic evidence appears to confirm the existence of 100 n/sec retrograde wind motions in the 3.
upper atmosphere (Traub and Carlton, 1975) Blaney (1975) , and only the details of this spectrometer are described here.
The instrument is installed at the McMath Solar Telescope of Kitt Peak National Observatory and utilizes one of the two Foundation.
- The last effect is the desired quantity of the experiment, while the first two produce systematic errors in an absolute velocity measurement. Errors related to the first effect can in principle be accounted for. Although the laser is frequency stabilized to the center of its gain profile to a precision better than t 0.2 MHz (Skolnick, 1970) , corresponding to a velocity uncertainty of t 2 m/sec, it does not oscillate at the true center frequency of the transition.
For our laser operating on the P(16) transition at a total pressure of 14 Torr, the shift was measured to be 0.7 t 0.1 MHz to lower frequency, based on a calibration with a low pressure calibration of the filter bank, but the accuracy here is better than t 0.1 MHz (t lm/sec). After correcting for the laser frequency shift, the systematic error is less than 6 m/sec in determining the average velocity of any 4 aresec region on Venus.
(IV) Results and Conclusions
The Doppler velocities measured on 7 days are listed in Table 1 are formed at an altitude near 120 km (Johnson et al. 1976) . s This is almost twice as high as the altitude of the broader CO 2 absorption lines (Traub and Carleton, 1975) and ultraviolet j cloud features, for which large 100 m/sec retrograde velocities have been reported. Finally it should be emphasized that these results are only a first attempt to utilize heterodyne techniques to determine wind velocities on Venus, and that a number of significant improvements are possible. By stabilizing the laser frequency to the Lamb dip in a low pressure CO2 absorption cell, a long term absolute frequency accuracy of a few parts in 10 10 can be achieved ( Freed and Javan, 1970) .
This, when combined with a more accurate planetary ephemeris such as one derived from planetary radar measurements (Shapiro, 1976) , should reduce the total systematic error to less than 1 m / sec for absolute Doppler velocity measurements.
The uncertainity for the line of sight velocity would then be limited only by the detection statistics to less than 
